ABSTRACT
INTRODUCTION
The postnatal evolution of bile acids composition of the bile has been little studied in preruminants specially in goats.
Utilization of milk and milk replacers has been studied in relation to growth and fattening but not their effects upon digestive secretions (Sanz Pelayo et al., 1990; Krasha et al., 1993; Rojas et al., 1994) . In fact, to elaborate these replacers, some proteic and fat sources are used which can affect per se the characteristics of the biliary secretion.
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It is well established that the rate of fat and protein emptying from the abomasum is influenced by clotting of dietary protein (Ternouth et al., 1974; 1975) . The use of non-milk protein alters normal clot formation and allows a more rapid outflow of protein and fat that may modify the amount of fat in the intestinal lumen. Besides, dietary fat induces changes in the lipid composition of bile (Ladas et al., 1984; Flores et al., 1992) and affects bile secretion (Juste et al., 1983) .
In bottle-fed infants with formulas prepared with non-milk fat, the faecal excretion of bile acids was higher than in breast-fed infants (Potter & Nestel, 1976; Nestel et al., 1979) . According to Jackson et al. (1993) , breast-fed baboons have a smaller cholic acid pool size, lower cholic acid percentage of total bile acids and higher cholic acid glycine:taurine conjugate ratio than formula fed baboons On the other hand, during fetal development the mechanism of bile acids synthesis and secretion are immature in humans (Watkins et al., 1973) as well as in other animals (Lester et al., 1972) .
Some authors consider the mother to be the major source of bile acids during intrauterine life (Lester et al., 1972) whereas other workers believe that these substances are synthetized, conjugated and secreted in the bile, and are then transported to the fetal intestine (Poley et al., 1964) In either case, the maternal supply of bile acids is cut off at birth, leading to a dramatic increase in hepatic synthesis of bile acids from cholesterol in the neonatal liver (Watkins et al., 1973) .
Because of the high fat content of milk during lactation, fat digestion is likely to be highly dependent of the luminal concentration of bile acids.
Thus, the purpose of the present experimental study was to determine the evolution of taurine and glycine conjugated bile acids in bile goat kids during the first month of life and the effects upon these parameters of maternal milk substitution by a commercial milk replacer.
MATERIALS AND METHODS

Animals and diets.
A total of 45 of the Granadina breed goat kids, 1 day of age, fed either goat milk or milk replacer from day 2 to day 28 were used.
The animals were distributed in experimental groups according to the procedure described in a previous paper (Rueda et al., 1996) . In the same way the composition of experimental diets, the surgical preparation to obtain hepatic bile and time course of the experiments has been also previously described (Rueda et al., 1996) .
Qualitative determination of conjugated bile acids. Taurocholic (TCA), taurochenodeoxycholic (TCDCA), taurodeoxycholic (TDCA), glycocholic (GCA), glycochenodeoxycholic (GCDCA), glycodeoxycholic (GDCA) and glycolithocholic acid (GLCA) were identified with the technique described by Fernandez et al. (1995) .
Intestinal flora determination. To analyse the intestinal bacterial flora, samples of intestinal content were taken from distal ileum and ascending colon. In the first case and due to the low quantity of intestinal content, we made a perfusion with a sterile saline solution at 10 cm from the final portion of the distal ileum. In the case of the colon an incision at initial part of the ascending colon was carried out and approximately 2 to 3 g of intestinal lumen content were obtained in sterile conditions. These samples were immediately analysed to prevent any variation in the intestinal flora.
In order to determine the bacterial flora we carried out a recount in plaque of the most significant groups of microorganisms. Thus, samples were diluted in a sterile saline solution at 0.85% with 0.3% of cysteine to avoid anaerobic flora deterioration.
A serie of dilutions of the samples were carried out, then sed by homogenization in different means of selective crops in order to determine the number of units forming colonies of the following taxonomic groups:
Revivifiable aerobic total microorganisms Enterobacters Positive lactose enterobacters (coliform) Fecal streptococcus Revivifiable anaerobic total microorganisms Clostridium Statistical treatment. All results were expressed as the mean ± SEM. The data were subjected to simple analysis of variance with the oneway procedure of the SPSS/PC statistical package. Significant differences (P < 0.05) between the different experimental groups were found with Duncan's test.
RESULTS
Milk group: qualitative finding in hepatic bile. Qualitative analyses of hepatic bile from suckling kids showed TCA to be major bile acid (90% of the total bile acid pool) at all ages studied (Table 1 ). The next largest fractions were TCDCA and TDCA, in that order. The other conjugated bile acids (GCA, GDCA, GCDCA and GCLA) were detected in much smaller amounts ( Table 2 ). The proportional amount of TCA was greatest in bile from 14, 21 and 28 day old kids. The percentage of TCDCA, the next most abundant bile acid, decreased clearly with the age whereas the percentage of TDCA showed a significant increase (P<0.05) on day 28.
With regard to glycoconjugated bile acids only very low percentages were detected throughout the Tables 1 and 2 show that as in the milk group there is a predominance of tauroconjugated bile acids at all ages studied. The TCA is also the major bile acid throughout the experimental period. In the same way the bile acids of the CDCA family, conjugated with either taurine or glycine have a similar evolution to that reported in the animals fed goat milk. The percentages of TCDCA and GCDCA are significantly higher (P<0.05) on the first day of life; thereafter they decrease with age.
In the animals fed the milk substitute there is no increase of the proportion of TDCA on 28 day old kids.
With respect to glycoconjugated bile acids the results are similar to those obtained in the milk group. Only very low amounts were detected throughout the experimental period with higher levels appearing on the first day of life (Table 2) .
Bacterial flora. Results of bacterial flora in colon and ileum of kids are shown in Table 3 .
In the milk fed group and under our experimental conditions the results obtained show that the total number of anaerobic microorganisms and Clostridium sp. is significantly higher in 4 week old than in two week old kids.
Four week old kids fed milk replacer have intestinal levels of anaerobic microorganisms and Clostridium markedly lower than that obtained in kids of the same age fed with milk.
DISCUSSION
Under our experimental conditions tauroconjugated bile acids clearly predominated over the conjugated with glycine. This pattern of preferential taurocon- Table 3 . Bacterial flora in colon and ileum of kids fed on milk replacer and goat milk.
Days
Aerobic total Enterobacters Coliforms Enterococcus Anaerobic total Clostridium microorganisms (log CFU/g) (log CFU/g) (log CFU/g) microorganisms (log CFU/g) (log CFU/g) (log CFU/g) Values are means with their standard errors. log CFU/g: Units forming colonies per gram. M significant differences (P<0.05) between the milk and milk replacer groups. 14 and 28 significant differences (P<0.05) among ages within each group.
jugation persisted at all ages tested and in both groups studied.
As noted by Peric-Golia and Socic (1968) , bile acids conjugation is affected in part by the type of feeding. Herbivores tend to conjugate with glycine whereas tauroconjugation predominates in carnivores (Haslewood, 1967) .
In the preruminant goat, the pattern was similar to that of carnivores and sheep, in which bile acids are conjugated with taurine (Peric-Golia & Socic, 1968) an aminoacid abundant in goat's milk and according to Hickman et al., (1992) , taurine status affects taurocholic acid kinetics and bile acids composition.
In both studied groups the decrease in the proportion of TCDCA was paralleled by an increase in percent of TCA. As it is known the enzyme 12 hydroxylase plays an important role in regulating the relative amounts of CA and CDCA acids (Ford et al., 1985; Colombo et al., 1987) .
Thus it could be think that the activity of this hydroxylase, together with various mechanisms of TCA formation may not be fully developed in the preruminant goat during the first weeks of life.
In the milk group, the increase in the percentage of TDCA was unsurprising since this bile acid is produced from TCA by a process of dehydroxylation at position 7 due to the action of bacterial flora and according to Benno et al., (1984) the establishment of microbial flora takes place progressively with age.
In fact, the results obtained in the study of the intestinal flora in ileum and colon of kids show that the total number of anaerobic microorganisms and Clostridium sp., i.e. the organisms responsible for most 7-dehydroxylation, is significantly higher in four week old than two week old kids.
In the milk replacer group there is no increase of the TDCA levels on the 28 day old kids. This behaviour could be due to a pattern of bacterial colonization different from that of the animals fed milk goat. In fact, the levels of anaerobic microorganisms and Clostridium in 4 week old kids are markedly lower than that obtained in animals of the same age fed with milk. These low levels of anaerobic flora go parallel to a high proportion of enterobacters, enterococcus and coliforms. These results agree with those given by Benno et al., (1984) in infants. According to this author in bottle-fed infants the intestinal implantation of the anaerobic microbial flora occurs later than in breast-fed infants.
Since the bacterial colonization of the intestine has not yet occurred at birth, the bile of kids would be expected to contain only primary bile acids. However, the presence of small amounts of secondary bile acids in bile secreted by day-old kids is unsurprising given the ability of these organic anions to cross from maternal to fetal circulation via placenta.
In both experimental groups the levels of glycoconjugates were higher at birth than at other any age. As the placenta allows the passage of bile acids from the mother to the fetus (Setchel et al., 1988) the greater proportion of glycoconjugated bile acids found at birth probably reflected the presence of maternal bile acids. According to Peric-Golia and Socic (1968) , the concentration of bile acids conjugated with glycine is higher in adult sheep than in lambs suggesting that placental transferral during pregnancy is possible.
